INTRODUCTION
Adolescents (aged [13] [14] [15] [16] [17] [18] [19] and young adults (aged 20-24 years) in the United States (U.S.) are disproportionately affected by the human immunodeficiency virus (HIV). In 2010, they comprised 17% of the U.S. population (1), but accounted for 26% of all new HIV infections (1,2), reflecting a 25% increase in the number of cases for adolescents and a 31% increase for young adults between 2006-2009 (2,3) . Despite the high incidence of new HIV infections, the percentage of adolescents and young adults that has tested for HIV infection is low. Routine population-wide HIV screening, early linkage to and long-term retention in healthcare for HIVinfected individuals are key nodes of the HIV continuum of care (CoC), and are essential elements of the National HIV/AIDS Strategy (4) . However, only 13% of high school students and 35% of young adults, aged 18-24 years, report ever being tested for HIV (2) . Consequently, between 60% (2, 5) and 80% (6) of adolescents and young adults are unaware of their HIV status compared with the national estimate of 16% to 20% of the 1.1 million persons living with HIV (1, 7, 8) . Analyses of four large-scale trials that include adolescents and young adults indicate that 29% to 73% are linked to HIV healthcare within one year of their HIV diagnosis, but only 41% are engaged in long-term HIV healthcare, and less than six percent maintain viral suppression (9) . Thus, a critical understanding of the barriers to HIV CoC is urgently needed in order to successfully identify undiagnosed infections and successfully link, treat and retain HIV-infected adolescents and young adults (hereafter referred to as youth) in HIV healthcare.
Barriers to HIV CoC are associated with a complex interaction of interrelated individuallevel factors, including race and ethnicity (e.g., African American/black race, Hispanic/Latino ethnicity) (10) (11) (12) (13) ; psychological factors (e.g., distress and fear concerning HIV healthcare; mistrust of the healthcare system and HIV treatment; perceived HIV stigma) (11, (14) (15) (16) (17) (18) (19) (20) (21) ; cultural factors (e.g., perceived racism, sexism, and homophobia, and language barriers) (11, 12, (15) (16) (17) (18) , and (5) comorbid influences (e.g., mental illness, substance abuse, incarceration) (11, 15, (21) (22) (23) .
However, with few exceptions (24, 25) little attention has been given to the social determinants and structural barriers that may constitute the underlying root causes of HIV CoC failure for youth. These factures include poverty and food insecurity (15, 17, 26) , unemployment (14, 15) , homelessness (17, 26, 27) , transportation access (16, 17, 20, 26) , and health insurance eligibility and policies (13) . Interventions that address these barriers may improve HIV CoC for youth. One such approach is to identify a potentially modifiable set of structural barriers (e.g., deteriorated housing, inadequate transportation systems and limited hours at local health clinics) that exist within communities that impair achievement of the prevention and treatment objectives of the HIV CoC (24, 25, (27) (28) (29) (30) . At a community level, addressing structural barriers to the HIV CoC can be accomplished through intentional systems change initiatives designed to create adjustments in the complex network of youth-serving institutions and services associated with HIV CoC (31) . Structural interventions developed from a systems change initiative may include a variety of approaches, including community mobilization, integration of services (in this case, HIV-related services), funding, and economic/educational interventions. They are also unique in that they target entities, not people, to make changes in programs, practices or policies and shape the community landscape to promote improved health outcomes (29) . Despite evidence of difficulty in engaging HIV-infected youth in the HIV CoC, there are few evaluations of structural interventions focused on this age group (32) .
In response to the National HIV/AIDS Strategy's mandate and call to action, more information from empirical research is needed to guide community strategies and seamlessly link, engage, and retain HIV-infected youth in healthcare. To address this important public health gap, the Strategic Multisite Initiative for Identification, Linkage and Engagement (SMILE)
Program was developed and implemented as a collaborative-effort between Eunice Kennedy Shriver National Institute Child Health and Development (NICHD), the CDC, and local health departments with a goal of linking all HIV-infected youth to HIV healthcare. An important element of the SMILE program is the ongoing HIV community mobilization efforts of the Connect to Protect ® (C2P) coalitions, a study supported by the Adolescent Medicine Trials Network for HIV/AIDS Interventions (33) . C2P builds on the concept of "AIDS-competent communities" defined as collaborative support to achieve community-wide objectives such as access to HIV testing and treatment services (34) . Six themes define AIDS-competent communities: members' skills and knowledge related to HIV and youth; enhanced dialogue where members have the opportunities to discuss HIV prevention and treatment; ownership and responsibility; confidence in local strengths that builds faith in collective efficacy for addressing HIV-related issues; and, solidarity as an outcome of effective relationships and collective successes.
Other analyses have shown how C2P coalitions have been successful in supporting AIDS-competent communities for HIV-prevention among youth (35) . A central focus of C2P is the identification of local social and structural factors that impede HIV prevention in youth, such as poor shelter options for displaced youth and inadequate access to youth and lesbian, gay, bisexual and transgender (LGBT)-competent health care providers. C2P coalitions have addressed these types of issues by advocating for new or modified policies or practice changes within citywide systems, such as departments of health, education or juvenile justice. However, key elements of the HIV CoC for youth -HIV testing, linkage to care and retention in carewere not initially incorporated into the coalitions' planning efforts.
Thus, the purpose of this paper is to describe the extension of the C2P model to address these elements and illustrate the types of system-focused structural changes that are achievable to improve clinical outcomes for HIV-infected youth. Where possible, specific agency outcomes and markers showing improved opportunity for HIV care are provided. As we seek to marry the goals of the National HIV/AIDS Strategy with contextual factors that influence clinical care outcomes for youth, this formative work is critical to our understanding of how communities can work collaboratively to adopt structural changes that will optimize HIV-infected youths' potential to link, engage and be retained in long-term medical care. and to assist with C2P coalition activities.
METHODS

6
C2P Model
The C2P model is based on the Community Empowerment Framework (36) that broadly defines "the process of gaining influence over conditions that matter to people who share neighborhoods, workplaces, experiences, or concerns." It emphasizes seven factors for successful coalition development and function, including: (1) defining a clear vision and mission; (2) strategic planning; (3) coalition leadership; (4) providing resources to mobilizers; (5) documentation of coalition efforts and feedback on progress; (6) technical assistance; and (7) making outcomes matter (37) . The C2P approach uses the power of community stakeholders to bring about structural changes that would be difficult for any single organization to achieve independently (38) . 
Root Cause Analysis to Identify Structural Changes
Root cause analysis (RCA) is embedded within the C2P strategic planning framework and provides a problem-solving process for coalitions to examine underlying factors that contribute to HIV risk in the community and tie those factors to system-level structural changes using a series of prompting questions (39) . RCA shifts the focus away from individual-level behavior and emphasizes conditions in the community that become targets for change, which was a critical method for coalitions to use in thinking about structural interventions targeting systems. A logic model diagram facilitated coalition planning by visually depicting the objectives developed and how they related to the six core risk factors linked to HIV acquisition (i.e., number of sex partners, high-risk sex partners, and sex partner concurrency) and transmission (i.e., condom/clean needle use, sexually transmitted infection (STI) co-infection, and viral load) (40) .
Using Local Data and Experiences to Guide HIV CoC System Changes
Coalitions utilized data that were available on a monthly basis via the SMILE program to gain a clearer understanding of the youth who were in need of HIV medical services and the issues they experienced in trying to obtain healthcare such as transportation needs and documentation requirements. Several steps were needed to prepare coalitions for addressing these barriers via structural changes, including: formation of a linkage to care (LTC) subcommittee within each C2P coalition, nomination of a subcommittee chair (often the LTC coordinator shared this role with another coalition member); trainings and resources provided by the NCC to LTC coordinators on structural change concepts; and, where needed, the recruitment of new coalition members with clinical or administrative experience pertaining to HIV healthcare and treatment. Moreover, some C2P coordinators used additional methods to build local coalition capacity related to CoC issues, including inviting guest speakers from the health department to discuss the state of HIV testing, linkage and engagement among youth in their respective city, and touring local HIV testing facilities to meet with staff and clients to learn 8 first-hand about barriers they encountered. The LTC coordinators provided ongoing updates to the C2P coalition about their experiences while working with HIV-infected youth.
Data Analysis
The study team reviewed existing study records to assess SCOs that were achieved along the HIV CoC. Records included Action Plan Worksheets that each C2P coordinator entered into the study database to indicate the initiation, completion, revision or discontinuation of a SCO and a C2P logic model, which was a table that C2P coordinators maintained to identify how the SCO addresses HIV risk for youth. This document helped the study team categorize SCOs along the HIV CoC. For completed SCOs, members of the team followed up with C2P and LTC coordinators by telephone to identify outcomes reported by the entity implementing the change.
Finally, minutes from coalition meetings were reviewed to assess the types of partners and actions taken by coalition members as they worked on each SCO. Although a majority of the SCOs were initiated to directly address barriers to HIV CoC for youth, others were identified by the coalitions and through the LTC coordinators' direct efforts with clients; several others were the result of NCC-facilitated cross-sharing between sites that were experiencing similar issues. Table 1 , provides a brief description of a subsample of the barriers that were identified and structural changes that were achieved by the LTC subcommittees across the AMTUs. Below we feature five C2P coalitions (Memphis, TN, Miami, FL, Tampa, FL, New Orleans, LA, and Los Angeles) that have implemented SCOs for which impact has been identified. The LTC coordinator, who is highly respected and interacts routinely with youth in the community, is able to facilitate and attend both medical and non-medical appointments (e.g., eligibility, housing, food stamps), thus building strong rapport in support of her clients' total well being. She brings barriers identified through her work with clients to the subcommittee for discussion and strategizing about potential SCOs. Since its inception, the LTC subcommittee has initiated 26 SCOs to improve systems and ensure linkage to care of newly diagnosed youth.
RESULTS
As of September
Connect to Protect Coalition in
Fourteen of the SCOs have been completed. SMILE program data presentations are a standard part of the larger coalition meeting agenda to ensure integration and continued capacity building of members.
Several issues identified through the LTC subcommittee are reported in Table 1, A second issue identified by the LTC coordinator was an unusually low report of HIV incidence from private providers. A further assessment revealed that although required by law, a number of private physicians and health centers that conduct HIV tests for youth were not routinely reporting results to the local health department. Additionally, many providers cited the lack of capacity to link youth to appropriate healthcare as a reason for not testing. As reported in Table 1 , a number of SCOs were initiated and completed within various private health care systems. Most notably, within the first month of establishing a policy that required healthcare personnel (i.e., residents, private physicians, social workers, etc.) to immediately refer HIVinfected youth to appropriate youth linkage to care staff, eight new HIV infected youth from the Methodist LeBonheur Healthcare System were identified and linked to medical care. Prior to SCO implementation, an average of two to three clients were referred annually to the local health department. 
Connect to Protect Coalition in Tampa, FL
In 2012, the C2P Tampa coalition established a LTC subcommittee to consider and address linkage to care barriers for youth. The subcommittee, which meets monthly, has a membership of 10 to 12 active participants representing key stakeholders from several healthcare and testing agencies (e.g., the County's Health Department, Ryan White Care Administration and Council, Tampa Bay Crisis Center, and the local AIDs Education and Training Center). The subcommittee is co-chaired by the SMILE LTC and C2P coordinators. Since its inception, the LTC subcommittee has initiated 39 SCOs. Of these, 28 1-3,5) . Moreover, we have become increasingly aware of the role that local policies and practices have in influencing the health outcomes of HIV positive youth, as well as the power of communities to modify existing systems (48) . We have described the processes and mechanisms by which the ATN-affiliated C2P community coalitions mobilized to address structural barriers that hindered youth in their communities from being tested for HIV infection or linked and engaged in healthcare when they receive an HIV positive diagnosis. Specifically, we have demonstrated that the C2P community coalitions that are comprised of a committed group of local volunteer stakeholders, decision makers, and content experts can effectively work together to bring about locally identified structural changes related to HIV prevention (33, (44) (45) (46) (47) . Unique to this effort was the role of the LTC subcommittees within the C2P coalitions engaged in strategic planning leading to HIV CoC structural changes to remove barriers that hindered HIV-infected youth from linking to, remaining engaged in, and being retained in long-term HIV healthcare. As noted, the LTC subcommittees' activities are ongoing, but clear and compelling strides have been made with 240
SCOs focused on barriers to HIV CoC for at risk and HIV-infected youth in their communities.
Of these, 114 (53%) have resulted in solutions that addressed the identified barriers. As noted, structural changes have been enacted to address HIV testing practices in youth detention facilities, reporting of routine testing practices among private healthcare providers, HIV case reporting practices in a local blood bank facility, health service delivery practices for adolescents and young adults, and polices related to healthcare eligibility for HIV-infected adolescents and young adults (see Table 1 ). An unexpected finding from changes made to the Ryan White insurance eligibility policy was the adoption of this change extended to other non-ATN affiliated counties through cross sharing of information spearheaded by the NCC. This outcome, in particular, highlights ways in which community mobilization efforts that utilize the power of local community members (e.g., stakeholders, decision makers, and experts) by leveraging their collective knowledge, skills, and expertise could have a powerful impact in ways that would be difficult to accomplish by any individual or single organization.
CONCLUSIONS
In essence, C2P is an established, systematic entity within each ATN community reflecting principles of community-based participatory research. It is based on scientific principles of capacity building and community mobilization strategies and provides the infrastructure for translating research into practice. Importantly, C2P utilizes a protocol-driven approach in which C2P coordinators convene coalitions of power brokers, decision-makers and stakeholders to identify and implement structural changes to reduce barriers to HIV prevention and healthcare continuum. Through strategic planning, identification, and enactment of SCOs, C2P is creating a repository of replicable community practices that have the potential to impact health outcomes along the HIV CoC. The C2P infrastructure, including C2P coordinators, the LTC coordinator, and the NCC, provides a means for standardizing focus, activities, and metrics for monitoring influences on HIV CoC within and across all ATN-affiliated AMTUs. While C2P benefits from a strong infrastructure, with systems and procedures in place, many of the policy and practice changes described here can be accomplished through local cross-systems collaboration. At a local level, a mutual desire for improved HIV CoC outcomes, open communications, creative problem-solving and community capacity-building, big-picture thinking and awareness of community-wide resources are some of the key elements that are needed to achieve similar community practices in other locales. Lastly, although our findings to date have primarily impacted linkage to care outcomes, the existing C2P infrastructure will enable continued examination of SCOs that may further impact engagement in care, retention in care, and viral suppression. We expect to report these findings in a subsequent paper. 
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